. of coastal wind stress, sea level, currents, and temperatures (Strub et al. [-this issue] , hereinafter referred to as SAHSB). In the present paper the same data are used to look at the largescale structure of the transition event and the first few months of the summer regime. For the purposes of this paper the spring transition is defined as a large-scale change from the winter to the summer regimes, as is indicated by the rapid lowering of sea level, the switch to southward surface currents with a mean vertical shear that is more persistent than the several-day fluctuations in alongshore wind stress and currents, and the upwelling of cold water that results in a persistent cross-shelf temperature difference. Since sea level and wind stress data are available for 9 years and current and temperature data are availabe for only 2, coastal sea level is used as the primary indicator of the transition. The date of the transition is taken to be the time that sea level drops rapidly, over a several-day period, and stays low at 41.8øN, a location where the event is seen clearly in the sea level on most years; for the 9 years examined, the dates of the transition in sea level at 41.8øN ranged from March 22 to April 18. Questions about the large-scale nature of the spring transition include the following:
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1. What is the alongshore scale of the event as is seen in sea level, current, and water temperature observations, and how is that scale related to the scale of the wind forcing?
2. Is the persistence in coastal response greater than in the wind forcing, as was seen at 45øN previously?
3. Is the sequence of events that define the transition similar everywhere along the coast, i.e., the temporal relation between the onset or strengthening of southward wind stress, the drop in sea level, the upwelling of colder water and development of the cross-shelf temperature difference, and the develpment of the southward current and baroclinic shear ? 4. Is the coastal ocean's preference for poleward propagation important or necessary in driving the event, or can the event progress equatorward as easily as poleward ? The mooring data from 1981 sampled the transition event (judged to be March 25-28 from the sea level data) at three locations (48øN, 42øN, and 35øN) . Data from 39øN began in early April, data from 43øN and 37øN began in late April, and the 42øN mooring failed in mid-April. Thus we have three widely spaced moorings at the time of the event and five moorings during most of the summer. In 1982 we have data from moorings at six locations (48øN, 43øN, 41øN, 39øN,  37øN, and 35øN) 
DATA SETS RESULTS
The data used to examine the large-scale alongshore structure of the spring transition consist of low-passed (co < 0.5 cpd) wind stress, sea level, current, and temperature records. The locations of the tide gages and moorings are seen in Figure 1 , and all the data are more completely described by SAHSB, Winant Nine years (1971-1975 and 1980-1983 ) of wind stress and sea level data were available for analysis and are used in this study. The wind stresses were calculated from wind velocities derived from 6-hourly surface pressures on a 3 ø grid [Bakun, 1973] , using bulk formula [Large and Pond, 1981] at 10 coastal locations between 33øN and 48øN. The 180-km coastal separation of the locations is much less than the decorrelation length scales for these winds found by Halliwell and Allen [this issue], who also report high levels of statistical agreement between these pressure-derived winds and measured winds from coastal locations. Comparisons of the pressure-derived and measured winds during the 1981-1983 spring transitions indicate that the pressure-derived winds accurately reproduce the large-scale features of the wind forcing during these events. Use of these winds avoids problems encountered with mea- Figure 2 shows the wind stress and sea level data at six locations for the 9 years of data at locations between 34øN and 48øN. The mean values and long-term trends determined from 9-34 years of monthly data have been removed from the sea level shown here and elsewhere. The spring transition can be seen as the large-scale drop in sea level which generally occurs in March or April. At 38øN and to the north, variability of the sea level with periods less than a month is reduced after the transition; i.e., the low sea levels are more persistent in summer than the high sea levels are in winter. This can be seen in the monthly standard deviations of the 6-hourly sea level measurements presented in Figure 16 of SAHSB. The length of the low sea level summer regime is greater in the north than in the south, and the transition is most abrupt in the middle latitudes, 38ø-45øN, justifying the use of the time of Repeated conductivity, temperature, and depth (CTD) sections along a line extending offshore across the shelf and upper slope at 39øN show this seasonal change in the temperature and density distribution over the shelf [Huyer, 1984] Using simple models of sustained coastal upwelling in the presence of wind-generated mixing and surface heating, de Szoeke and Richman [1981, 1984] have shown that the upwelling front can be advected several Rossby radii offshore, leaving a region of low-density gradients between the coast and the front. This is the simplest explanation for the observations off northern California, where strong southward winds are often sustained for more than a week and the shelf is usually narrower than 25 km. The presence of the upwelling front offshore of the shelf break is suppoted by data from an upper slope mooring over the 500-m isobath at 39øN in 1982 [Winant et al., 1985] . At that location, vertical shear between the 70-m and 150-m alongshore currents developed at the time of the transition and lasted until at least the end of June, more than a month longer than the shear at the shelf break. In the extreme north (48øN) the shelf is 75 km wide, and the weaker alternating Ekman transport makes it easier to maintain the density gradient and vertical shear over the shelf through the summer. An additional factor off central Oregon is the presence of lighter Columbia River water offshore in the spring and summer; its influence is strongest in the region between 42øN and 46øN [Huyer, 1983] . This lighter water, along with the alternating winds found in the north, may help keep the density front closer to the coast off Oregon than farther south. 4. The ability for disturbances to propagate poleward as coastal trapped waves appears to give a nonlocal nature to the large-scale spring transition. Evidence for this is provided by the general occurrence of the maximum response of sea level at an alongshore location several hundred kilometers north of the maximum in wind stress forcing and by the general northward progression of the sea level fluctuations involved in the adjustment over several days following the initial response. In 1982 the alongshore velocity and the temperature signal also progress northward, and temperature progresses more slowly than velocity. The slower response of temperature is also consistent with results from models of coastal trapped waves (K. H. Brink, personal communication, 1986) .
--20 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••

Characteristics of the
5. It is not necessary for the wind event to progress northward, and examples of southward progression of forcing and response can be found in the historical wind and sea level data. The coastal ocean's preference for poleward propagation, however, can be seen in the sea level data, in examples of events which progress southward in wind stress and northward in sea level response. This again demonstrates the nonlocal nature of the transition.
